It is well known that in patients with obstructive sleep apnoea syndrome (OSAS) the apnoeahypopnoea index (AHI) is significantly decreased during slow wave sleep (SWS). It used to be explained by the ability of SWS to stabilize the upper airways against collapse. Another explanation, which is the focus of the current study, is that it is just a result of high instability of SWS to obstructive apnoea exposure, i.e. high susceptibility of SWS to transition into lighter sleep stages during exposure to obstructive apnoeas. A retrospective chart review was performed on 560 males who underwent an overnight polysomnography. Two hundred and eighty-seven patients were eligible for the study. They were divided into 3 groups according to different AHI level. All three groups had a higher SWS occurrence in the lateral position than in the supine position. A special fourth group of patients was created with severe OSAS in the supine position but with very mild OSAS in the lateral position. This group had, in the lateral position, (A) higher AHI in NREM sleep (4.1±3.1/hour vs. 0.7±1.2/hour, p < 0.001) as well as (B) higher SWS occurrence (27.7±15.0% vs. 21.4±16.2% of NREM sleep, p < 0.05), than the group with the lowest AHI in the study, i.e. AHI ≤ 5/hour. These data suggest that strong coincidence between SWS and low AHI is the result of the high instability of SWS to obstructive apnoea exposure. The data also support the presence of SWS-rebound in OSAS patients in the lateral body position.
Mann-Whitney U test were used for statistical analysis. Moreover, an analysis of covariance (ANCOVA) using the general linear model procedure was performed to test the effect of both age and BMI (covariates) for SWS occurrence. P < 0.05 was considered significant. All statistics were made using SPSS statistics 17.
Results
Both the first (AHI-NREMs < 5/hour) and the second (5/hour ≤ AHI-NREMs < 30/hour) group of patients reached in both lateral (i.e. right-lateral, left-lateral, right-prone and left-prone position together) and supine body position higher SWS occurrence when compared to the third (AHI-NREMs ≥ 30/hour) group of patients; however, after taking both age and BMI into account, the statistical significance was not reached between the first and the third group in the lateral position ( (Table 1 and Table 2 , green numbers).
Discussion
It was found that higher AHI-NREMs is associated with lower SWS occurrence; this is true not only generally for OSAS patients, but also for their different body positions (i.e. the supine position is associated with both higher AHI and lower SWS occurrence compared to the lateral position). Our results also suggest that SWS-rebound occurs in severe OSAS patients in cases of accidental showed a lower occurrence of SWS in the supine position than patients with the lowest AHI (1 st group) even after considering covariates (age and BMI), it was not the case in the lateral position (Table 1) .
This reflects the effort of OSAS patients to compensate the lack of SWS by its rebound during beneficial shapes of the upper airways.
The current study supports the following relationship: the body position (more precisely, the shape of the upper airways) influences the AHI level (as well as the severity of obstructive episodes) which subsequently influences the occurrence of SWS in NREMs. More specifically, these data suggest two effects: (A) during disadvantageous body positions (i.e. disadvantageous upper-airway shapes) for breathing, higher AHI interrupts SWS which occurrence in NREMs subsequently decreases and (B) during beneficial body positions (i.e. beneficial upper-airway shapes) for breathing, lower AHI supports SWS-rebound which imitates the effect of CPAP.
One may find the results of SWS occurrence in groups with different AHI (Table 1) The supine position increases, due to gravity, the occurrence of apnoea episodes and these interrupt SWS; or to put it another way, SWS is unstable (i.e. it turns into lighter NREMs stages) when exposed to obstructive apnoeas.
Theoretically, there may also be an inverse mechanism of causal relationships. This means that during sleep, as well as subconsciously when falling asleep or awakening in the night, body position is selected to prefer lateral position for SWS instead of for lighter NREMs stages. If so, the question arises why it is necessary to protect SWS in this way against obstructive episodes. The answer seems to be that SWS is 1) more susceptible to obstructive episodes than lighter NREMs stages and/or 2) highly unstable to obstructive apnoea exposure. In conclusion, the current study found that SWS occurs more in the lateral body position than in supine position, i.e. in the position which is less prone to obstructive apnoea exposure. This suggests that strong coincidence between SWS and low AHI is the result of the high instability of SWS to obstructive apnoea exposure. The data also support the presence of SWS-rebound in OSAS patients in the lateral body position. Generally, the current study does not consider the effort to increase the occurrence of SWS by drugs as beneficial for OSAS patients, on the contrary it supports the increase of the upper-airway muscle tone as beneficial.
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Statistical significance was not reached after taking the covariates into account (ANCOVA). The effect of both age (p < 0.001) and BMI (p = 0.047) was significant. The study of Boudewyns et al. (2000) shows that during NREMs the resistance of upper airways (UAs) can be higher in the lateral position than in the supine position in some severe OSAS patients, however, we assume that this is the result of higher occurrence of SWS (or generally, deeper NREM sleep) in the lateral position than in the supine position (see our discussion).
Lower activity of dilator muscles means lower collapsibility of UAs because in the case of the increase of UA resistance, the dilator muscles still have enough reserve to increase their activity.
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Due to SWS hypotonia, UA dilator muscles are not able to reach the same maximal activity levels as in lighter NREMs stages which means lower ability to prevent upper-airway collapse. 4 Higher activity of genioglossus means higher collapsibility of UAs because in the case of the increase of UA resistance, the genioglossus has not enough reserve to increase its activity. 
